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REMARKS 

Claims 1-18 are currently pending in the application. 

Examiner Gray is thanked for the courtesies extended to the 
undersigned during the telephone interview on March 8, 2004. 
During the interview. Examiner Gray briefly explained the claims 
were rejected because she believed that WO 98/16680 disclosed one 
of the compounds disclosed and claimed in the present 
application. 

Claims 1-18 were ■ re j ected 35 USC 102(a) as being anticipated 
by PCT Publication No. WO 98/16680 for the reasons of record. 
Applicant understands that the reasons of record are set forth in 
the office action dated June 25, 2003. In this office action, 
the Examiner believed that WO 98/16680 teaches a metal chelate 
forming fiber in which reactive functional groups are grafted 
onto a natural fiber or regenerated fiber. The Examiner also 
believed that the grafting compound contains a glycidyl group in 
its molecule and the metal chelate forming compound is of the 
type contemplated by applicants such as ethylenediaminodiacetic 
acid, (see column 4) (emphasis added) 
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This rejection is respectfully traversed in view of the 
following remarks. 

The present invention claims that "at least one metal 
chelate forming compound selected from the group consisting of 
aminocarboxylic acid, aminodicarboxylic acid, thiocarboxylic acid 
and phosphoric acid". The specification discloses that these 
compounds are highly reactive with a glycidyl group and react, in 
an almost equimolar amount, with the glycidyl group of the 
crosslinkable compound introduced into the fiber molecule. 
Additionally, the compounds are highly capable of chelating with 
metal ions, and the use of the compounds can efficiently 
introduce the metal chelate -forming functional group into the 
fiber molecule with a high reaction rate. 

The present invention also discloses on page 15 that among 
these metal chelate -forming compounds, preferred compounds are 
iminodiacetic acid, ethylenediaminediacetic acid, 

ethylenediaminetriacetic acid, thioglycolic acid, thiomalic acid 
and phosphoric acid, in view of reaction efficiency, chelate- 
capturing capability, availability of a material, cost and other 
factors. Among them, iminodiacetic acid, 
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ethylenediaminetriacetic acid and thioglycolic acid are typically 
preferred . 

Claims 1, 10 and 15-18 recite ^^at least one metal chelate 
forming compound selected from the group consisting of 
aminocarboxylic acid, aminodicarboxylic acids, thiocarboxylic 
acid and phosphoric acid". This feature is not shown in WO 
98/16680 . 

Also, the language in claim 1 stating "at least one metal 
chelate forming compound selected from the group consisting of 
aminocarboxylic acid, aminodicarboxylic acids, thiocarboxylic 
acid and phosphoric acid which are reactive to epoxy group is 
bonded to a fiber molecule" should be interpreted so "at least 
one metal chelate forming compound" is the subject of the 
sentence with respect to the predicate verb portion of "is bonded 
to", not "epoxy group". The phrase "which are reactive to epoxy 
group" is a continuation of the previous phrase and these phrases 
should not be divided before "epoxy group" . 

Claims 3 and 12 also recite "said metal chelate forming 
compound is at least one selected from the group consisting of 
iminodiacetic acid, ethylenediaminediacetic acid, 
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ethylenediaminetriacetic acid, thioglycolic acid, thiomalic acid 
and phosphoric acid." These features as well as the features of 
the other claims are also not shown in WO 98/16680. 

WO 98/16680 relates to a novel metal chelate forming fiber, 
a process for preparing the same and a method of metal ion 
sequestration using the fiber. The metal chelate forming fiber 
is capable of selectively adsorbing metal ions present in a 
slight amount in water such as copper, zinc, nickel and cobalt 
with a high efficiency even at low pH. The metal chelate forming 
fiber is usable in many applications including purification of 
waste water discharged from factories and purification of 
drinking water. 

WO 98/16680 discloses that the metal chelate forming fiber 
contains an acyl group which contains nitrogen and a carboxylic 
acid. The acyl group is introduced into a reactive functional 
group. The functional group has reactivity with an anhydride of 
polycarboxylic acid. 

WO 98/16680 also discloses preferable examples including an 
anhydride of polycarboxylic acid represented by the formula (2) 
used for the introduction of the acyl group represented by the 
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formula (1) including nitrilotriacetic anhydride (NTA anhydride), 
ethylenediamine tetraacetic dianhydride (EDTA dianhydride) , 
ethylenediamine tetraacetic monohydride (EDTA monoanhydride) , 
diethylenetriamine pentaacetic dianhydride (DTPA danhydride) , and 
diethylenetriamine pentaacetic monoanhydride (DTPA 
monoanhydride) . Among them, nitrilotriacetic (NTA) anhydride, 
ethylenediamine tetraacetic (EDTA) monoanhydride, and 
diethylenetriamine pentaacetic (DTPA) monoanhydride are 
especially preferable. 

WO 98/16680 also discloses that preferable examples of the 
acyl group represented by the formula (1) include residues of 
nitrilotriacetic acid (NTA) , ethylenediamine tetraacetic acid 
(EDTA) , and diethylenetriamine pentaacetic acid (DTPA) . The 

residues may be introduced into the molecule of the fiber alone, 

or in combination. 

WO 98/16680 does not disclose that at least one metal 

chelate forming compound selected from the group consisting of 

aminocarboxylic acid, aminodicarboxylic acids, thiocarboxylic 

acid and phosphoric acid. 

WO 98/16680 also does not disclose that the metal chelate 
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forming compound is at least one selected from the group 
consisting of iminodiacetic acid, ethylenediaminediacetic acid, 
ethylenediaminetriacetic acid, thioglycolic acid, thiomalic acid 
and phosphoric acid. 

Applicants also note that the Examiner pointed out that WO 
98/16680 teaches the metal chelate forming compound is of the 
type contemplated by applicants such as ethylenedi amine diacetic 
acid (see column 4) in the office action dated June 25, 2003. 
Applicants believe that ethyl enediaminodi acetic acid is not 
disclosed in WO 98/16680; therefore, applicants assume that the 
Examiner meant ethylenedi amine diacetic acid. However, applicants 
believe that ethylenedi amine diacetic acid is also not disclosed 
in WO 98/16680. The closest compound appears to be 
ethylenediamine tetraacetic acid disclosed in col. 4, line 29. 
Therefore, applicants respectfully submit that the claimed 
invention is not anticipated by WO 98/16680. 

Applicants also believe that the present invention is 
different from WO 98/16680 because WO 98/16680 discloses 
anhydrides of polycarboxylic acid such as nitrilotriacetic 
anhydride, ethylenediamine tetraacetic dianhydride and 



Page 7 of 9 



Application No. 09/914,356 

Request for Reconsideration under 37 CFR 1.112 
Reply to Office Action dated December 15, 2003 
March 15, 2004 

diethylenetriaminepentaacetic dianhydride as the metal chelate 
forming compound. Applicants also believe that these anhydrides 
do not have any functional group other than carboxyl group (see 
lines 41 to 67, column 2) . Therefore, applicants believe that 
these compounds are different from the claimed aminocarboxylic 
acid, aminodicarboxylic acid, thiocarboxylic acid and phosphoric 
acid of the present invention. 

Applicants also believe that the metal chelate forming fiber 
of the present invention has a metal chelate forming moiety which 
is different from the acyl group disclosed in WO 98/16680. For 
example, the metal chelate forming moiety of the present 
invention has an oxygen atom adjacent to the carbonyl group, 
which constitute an ester group and hydroxyl group derived from 
the reaction between the epoxy group and the functional group of 
the metal chelate compound (see the formulas on page 19 of the 
specification) . On the other hand, the acyl group disclosed in 
WO 98/1668 0 has no oxygen atom adjacent to the carbonyl group and 
no hydroxyl group (see formula 1 of WO 98/16680) . Therefore, 
applicants believe that the claimed invention is distinguished 
from the prior art and is allowable over the prior art including 
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WO 98/16680. 

For these reasons, it is believed that WO 98/16680 does not 
show or suggest the claimed features of the present invention and 
this rejection should be withdrawn. 

In view of foregoing remarks, it is respectfully submitted that 
the application is now in condition for allowance and an action to 
this effect is respectfully requested. 

If there are any questions or concerns regarding the 
amendments or these remarks, the Examiner is requested to 
telephone the undersigned at the telephone number listed below. 

Respectfully submitted, 

Date: March 15, 2004 





mdolph A. Smith 
Reg. No. 32,548 




SMITH PATENT OFFICE 

1901 Pennsylvania Ave., N.W., 
Suite 200 

Washington, DC 20006-3433 
Telephone : 202/530-5900 
Facsimile : 2 02/530-5902 

Nambu031504 
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(57) Abstract 

A metal chelate forming fiber wherein a reactive functional group of the 
molecule present on the surface has been substituted with an acyl group represented by 
general formula (1): a process for preparing the same; and a method of metal ion 
sequestration which comprises treating waste water with the fiber to permit metal ions 
contained therein to be captured by the acyl group, thereby removing the metal ions 
wherein R' , , and R' represent each a lower alkylcne group and n is an integer of 1 
to 4. 
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